The phosphatidylinositol 3 kinase pathway regulates tolerance to lipopolysaccharide and priming responses to Staphylococcus aureus and lipopolysaccharide.
Our previous studies have demonstrated that although LPS and Staphylococcus aureus induce homologous tolerance, they induce priming to each other instead of cross-tolerance. The phosphatidylinositol 3 (PI3) kinase pathway has been implicated in microbial signaling and inflammatory gene expression regulation. We hypothesized that LPS or S. aureus induced tolerance and priming responses to each other are PI3 kinase pathway-dependent. CD1 mice received intraperitoneal injections of 1% Biogel and were treated intraperitoneally with vehicle, LPS, or S. aureus (5 mg/kg) 3 days later. Peritoneal macrophages (MØ) were harvested 24 h later and exposed to vehicle or the PI3 kinase inhibitors wortmannin (10 nmol/L) or LY294002 (10 nmol/L) 1 h before in vitro stimulation with LPS or S. aureus (10 microg/mL). Both LPS and S. aureus significantly induced tumor necrosis factor alpha and thromboxane B2 synthesis (P < 0.05, n = 3) in naive cells. LPS and S. aureus induced homologous tolerance were associated with suppressed tumor necrosis factor alpha and thromboxane B2 levels but augmented interleukin 10 production. However, LPS and S. aureus induced priming to each other, as shown by augmented mediator production. Wortmannin and LY294002 reversed LPS tolerance yet had no effect on S. aureus tolerance. PI3 kinase blockade attenuated the priming responses to both LPS and S. aureus. Mice pretreated with LPS and challenged with LPS were protected. In contrast, mice pretreated with LPS and wortmannin demonstrated LPS tolerance reversal. These data suggest that PI3 kinase is essential for LPS induced homologous tolerance and reciprocal LPS and S. aureus induced priming responses.